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UNITED STATES 
witLIAir R. HERSH, OF DAYTON, OHIO. 

PATENT OFFICE. 
APPARATUs FOR CHARGING STORAGE BATTERIES. 

To all whom, it may concern. 
: Beit known that I, WILLIAM R. HERSH, a 
citizen of the United States, residing at 
Dayton, in the county of Montgomery and 
State of Ohio, have invented certain new and useful Improvements in Apparatus for 
Charging Storage Batteries, of which the 
following is a specification, reference being 
had therein to the accompanying drawing. 
This invention relates to an apparatus 

for charging storage batteries. 
The object of the invention is to provide 

such an apparatus which will permit a plu 
rality of batteries to be connected in series 
in the main circuit and which will auto 
matically disconnect the several batteries 
when they have received a predetermined 
charge and will substitute in the circuit, for 
each battery disconnected sufficient resist 
ance to maintain the current uniform at the 
other batteries. 
A further object of the invention is to pro 

vide such a device having means for auto 
matically interrupting the main circuit, when 
the last storage battery has been discon 
nected therefrom, irrespective of the se 
quence in which the several batteries are dis 
connected from the main circuit. 
A further object of the invention is to 

provide an automatic circuit breaker and 
closer of simple construction and of such a 
circuits for the respective batteries. 
Other objects of the invention will appear 

as the apparatus is described in detail. In the accompanying drawings, Figure 1 
is a diagrammatical view of the apparatus 
and circuits; Fig.2 is a front elevation of one of the circuit breakers; Fig. 3 is a side 
elevation of the apparatus of Fig. 2 with the 
base in section; and Fig. 4 is a rear view 
of the circuit breaker and closer. 
In carrying out my invention I provide 

in the main circuit in 
series a plurality of storage batteries, such 
for example as the storage batteries for in dustrial trucks which are usually charged 
once a day and of which many industrial 
establishments use large numbers. I pro 
vide in the circuit an automatic device for 
controlling the charging of each battery 
and for disconnecting each battery from 
the main circuit, when the battery has 
received a predetermined charge, and for 
connecting in the circuit in lieu of the bat. 
tery, after the same has been disconnected 
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therefrom sufficient resistance to compensate 
for the disconnected battery and to main 
tain the current uniform at the remaining 
batteries which are being charged. The 
main circuit is provided with an automatic 
circuit breaker having a circuit which is 
rovided with a circuit breaker and closer 
or each battery, the circuit breakers and 
closers being of such a character that when 
any one of the batteries is disconnected form the main circuit the corresponding circuit 
breaker, in the circuit for the main line 
circuit breaker and closer will be closed at that point, consequently when all the bat 
teries have been disconnected this circuit will be completely closed and the circuit 
breaker and closer for the main circuit will 
be operated to break that circuit. The char 
acter of the apparatus and the arrangement 
of the circuits for accomplishing these re 
sults may take various forms and the con 
struction and arrangement here shown have 

chosen for the purpose of illustration 
only. 
In that embodiment of the invention here 

illustrated I have shown the main circuit 
at A and have shown connected in this cir cuit in series a plurality of storage batteries, 
B, C, D and E. Between each storage bat. 
tery and the next succeeding battery is in 
terposed an automatic circuit breaker and 
closer, b, c, dande, which will be operated 
to disconnect that battery from the main cir 
cuit when the battery has received a prede 
termined charge. I have also provided for 
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each battery a resistance circuit, F, F, F. 
and F, which is connected across the main 
circuit on opposite sides of the storage bat 
tery and is provided with a circuit breaker 
and closer, b', c', d', and e', which is open 
when the circuit breaker and closer in the 
battery circuit is closed and will be closed 
when the last mentioned circuit breaker 
and closer is open, thus cutting the resist 
ance into the main circuit when the battery 
is cut out of the main circuit. As here 
shown, the two circuit breakers are em 
bodied in a single apparatus and the circuit 
breaker and closer for the batteries, b, c, d. 
and e, each comprise two fixed contacts, i. 
and 2, which are connected with the main 
circuit and electrically disconnected one 
from the other. A movable contact member 
3 is provided to connect and disconnect the 
contact members 1 and 2. As here shown, 
this movable contact member.is in the form 

95 

00 

05 

O 



2 1,389,87. 

of a drop which is pivotally supported at 
4 below the contact member 2 and is held 
normally in its uppermost, or closed, posi 
tion by means of a latch 5 which consti 

5 tutes the armature for a magnet 6 which 
is adapted to be connected in the main 
circuit when the battery has received a 
predetermined charge and to be thus en 
ergized to actuate the latch 5 and release 

10 the drop 3 thereby permitting the latter to 
move away from the contacts 1 and 2 and 
break the circuit through the battery. The 
magnet may be connected in the main cir 
cuit in any suitable manner, preferably how-. 

15 ever, one end of the winding is grounded 
on the core, which is connected through a 
supporting bracket 7, latch 5 and drop 3 
with the main circuit. The other end of 
the winding leads to a controlling device 

20 where it is provided with a fixed contact 
member 8 arranged to be engaged by a mov 
able contact member 9 which is connected 
with the main circuit and which will be op 
erated when the battery has received the 

25 desired charge. This movable contact mem 
ber 9 may be actuated by any suitable means, 
such as an ampere hour meter or a clock 
mechanism. In the one instance the con 
tacts will be closed when a measured charge 

30 has been delivered to the battery and in the 
other it will be operated when the circuit 
has been connected with the battery for a 
predetermined period of time. As here 
shown, the movable contact member is 

35 adapted to be connected with the contact of 
an ampere hour meter consequently when 
the battery has received the desired charge 
the contact 9 will engage the contact 8, 
causing the magnet 6 to be energized and 

40 the drop 3 to be released. The drop 8 may 
come directly in contact with the fixed con 
tact members 1 and 2 but in the construction 
here shown have provided the drop on its 
inner face with yieldable contact members 10 

5 which will engage the contact members 1 
and 2 with a firm contact, thereby insuring 
a proper closing of the circuit. also pre 
fer to provide the drop with a spring 11 
which bears against a fixed part of the ap 

50 paratus, in the present instance, the plate 
constituting the fixed contact 1, and which 
will be placed under tension when the drop 
is in its closed position and which when the 
drop is released will impart initial move 

85 men; thereto, thereby effecting a prompt 
breaking of the circuit. The circuit break 
ers and closers for the resistance circuits, b, 
a', d' and e', comprise fixed contact members 
12 and 13, the contact members 13 being 
connected with the respective resistance 
circuits and the contact members 12 being 
connected with the main circuit, preferably 
by connecting them with the fixed con 
tact, members 2 of the circuit breakers 

(35 b, c, d and e, by means of conductors 

14". The contacts 12 and 13 are adapted to 
be closed by the action of the circuit breaker 
for the battery circuits, b, c', d' and e’. 
The drop 3 may directly engage the contact 
members 12 and 13 but I prefer that these 
circuit breakers and closers shall be in the 
form of knife switches, the movable member 
14 of which is so arranged that it will be 
engaged by the drop 3 as the latter moves 
downwardly and will be moved thereby into 

70 

75 
engagement with the fixed contact 12. A 
supporting device such as a hook 15 may be 
provided to support the movable member 
14 in its proper position to be engaged by 
the drop 8. It will be apparent therefore 
that when the magnet 6 is energized and 
the drop 3 released that the circuit through 
the battery will first be broken and then the 
resistance circuit closed, the two operations 
Eg separated by a very brief interval of 

le, 

I have also provided means for prevent 
ing the circuit breakers for the battery cir 
cuit and for the resistance circuit, of any one 
battery, being closed at the same time, and 
to this end I have slidably mounted on the 
base 15, upon which the apparatus is mount 
ed, pins 16 and 17 which are arranged in 
the paths of the end portions of a rock arm, 
or lever, 18, which is pivotally mounted on 
a suitable bracket 19 secured to the rear 
wall of the base. The pins are so arranged 
with relation to the lever 18 and to the mov 
able members of the two circuit breakers 
that when the movable member of one cir. 
cuit breaker is in its closed position the pin 
for that circuit breaker will hold the lever 
18 in such a position that the pin for the 
movable member of the other circuit breaker 
will lie in the path of said movable member 
and prevent the same from being moved to 
its closed position before the movable mem 
ber of the first mentioned circuit breaker is 
actuated. With the circuit breaker and 
closer for the battery circuit in its closed 
position, as shown in Fig. 3, the circuit 
breaker and closer for the resistance circuit 
is locked in its open position because the 
drop 3 cannot be actuated until the magnet 
6 is energized. When the circuit breaker 
and closer for the battery circuit is in its 
open position and the circuit breaker and 
closer for the resistance circuit is in its 
closed position the movement of the drop 
3 to its closed position will automatically 
move the member 14 of the circuit breaker 
and closer for the resistance circuit into its 
open position. 

I have also provided means for automat 
ically interrupting the main circuit, when 
all the batteries have been charged. To 
this end I have interposed in the main cir 
cuit, an electrically controiled circuit breaker 
which, as here shown, comprises fixed con 
act, member's 20 and 21 and a pivoted drop 
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22 which is held in its closed position by a 
latch 23 which constitutes the armature for 
a magnet 24. The arrangement of the fixed 
contacts and of the drop and its latch may 

5 be similar to those shown and described in 
connection with the circuit breakers and 
closers for the battery circuits. The one 
end of the winding of the magnet 24 is con 
nected with the main circuit as shown at 25, 
preferably by grounding the same through 
the core of the magnet, as described in con 
nection with the magnets 6, and the other 
end of the winding is connected with a cir 
cuit 26 which is connected with the main 
circuit at 27. The circuit 26 is provided 
with a separate circuit. breaker and closer 
for each battery and these circuit breakers 
and closers are so constructed and arranged 
that each of them will be closed when the 
corresponding battery is cut out of the main 
circuit. This may be accomplished in va 
rious ways but I have here shown each cir 
cuit breaker and closer for the magnet cir 
cuit 26 as comprising fixed contact mem 
bers 29 and 30, arranged to be engaged by 
a contact member 31 carried by the drop 
3 when the latter is in its open position, 
this contact member serving to electrically 
connect the two fixed contact members 29 
and 30 one with the other. It will be ap 
parent therefore that the magnet circuit 
26 will be broken until the last battery has 
been charged and the drop 3 of its circuit 
breaker has moved to its lowermost posi 
tion, and that when the last battery has been 
so charged the magnet circuit 26 will be 
completely closed, the magnet 24 energized 
and the circuit breaker and closer for the 
main circuit operated to break the circuit. 
In the operation of the device it will be 

understood that when the several batteries 
B, C, D and E have been connected into the 
main circuit A, that the resistance circuits 
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F, F, F, and F will be broken, as will also 
45 the magnet circuit 26. Consequently the 

current will flow through the main circuit, 
through the battery B and its circuit breaker 
and closer b to the battery C, then through 
its circuit breaker and closer c to the battery 

50 
the battery E, and through its circuit breaker 
and closer e to the main circuit. It is imma 
terial how many batteries are connected into 
the circuit or in what sequence the charging 
of the same is completed. When one of the 
batteries, for example battery B, has received 
the desired charge, the contact member 9 of 
the circuit for the magnet 6 will engage the 
contact member 8 thus connecting the magnet 
6 into the circuit and causing the same to be 
energized. The energization of the magnet 
6 actuates the latch 5 to release the drop 3 
thereby breaking the circuit through the bat 
tery B and inasmuch as the magnet circuit 

It is grounded through the core of the magnet 
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D, through its circuit breaker and closer to 

and the latch 5 this circuit will also be 
broken and the magnet deenergized. As the 
drop moves downward it engages the mov 
able member 14 of the switch b for the re 
sistance circuit F and closes this switch, 70 
thereby cutting into the circuit an amount of . 
resistance which will compensate for the bat 
tery which has been cut out of the circuit, 
thus maintaining a substantially uniform 
flow of current at the remaining batteries. 
The interval between the breaking of the 
battery circuit and the closing of the re 
sistance circuit is so short as to have no ap 
reciable effect upon the current at the other 
atteries, the ammeter needle showing 

merely a slight fluctuation and immediately 
returning to normal. The downward move 
ment of the drop also causes the contact 
member 31 to engage the contact members 
29 and 30 of the circuit 26 for the magnet 
24 of the circuit breaker and closer in the 
main circuit, thus closing the circuit at this 
point. This operation will be repeated at 
the respective batteries, as the charging of 
each battery is completed and when the last 
battery has been charged the magnet circuit 
26 will be completely closed and the circuit 
breaker and closer for the main circuit oper 
ated to interrupt that circuit. 
While I have shown and described one 

embodiment of my invention I wish it to be 
understood that I do not desire to be limited 
to the details thereof as various modifications 
my occur to a person skilled in the art. 

aving now fully described my invention, 100 
what I claim as new and desire to secure by 
Letters Patent, is: 

1. In an apparatus of the character de 
scribed, a main circuit having means for 
connecting a plurality of storage batteries 105 
therein in series, a resistance circuit for each 
storage battery, and means controlled by 
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the respective storage batteries and operat 
ing automatically to disconnect said storage 
batteries individually from said main cir- 110 
cuit when each storage battery has received 
a predetermined charge, to connect the cor 
responding resistance circuits with said main 
circuit as the respective storage batteries are 
disconnected therefrom, to maintain the cur- 115 
rent uniform at the storage batteries which 
have not been disconnected, and to interrupt 
said main circuit after the last storage bat 
tery has been disconnected therefrom. 

2. In an apparatus of the character de- 120 
scribed, a main circuit having means for 
connecting a plurality of storage batteries 
therein in series, a circuit breaker and closer 
for each storage battery, a resistance circuit 
for each storage battery, a circuit breaker 125 
and closer to connect said resistance circuit 
across the main circuit, a circuit breaker and 
closer for the main circuit, an actuating de 
vice for the last mentioned circuit breaker 
and closer comprising a circuit having a cir- 130 
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cuit breaker and closer arranged adjacent to 
the circuit breakers and closers for each bat 
tery, and means controlled by the operation 
of the circuit breakers and closers for each 
battery to close the respective circuit break 
ers and closers of the circuit for said actuat 
ing device. 

3. In an apparatus of the character de 
scribed, a main circuit having means for 
connecting a plurality of storage batteries 
therein in series, a circuit breaker and closer 
for connecting each battery in the main cir 
cuit, each circuit breaker and closer compris 
ing a drop, a magnet to control said drop, 
and means for energizing said magnet when 
said battery has received a predetermined 
charge, a resistance circuit for each battery, 

1,889,871 

a circuit breaker and closer to connect said 
resistance circuit into the main circuit, said 
last mentioned circuit breaker and closer 
comprising a movable member arranged to 
be engaged by said drop and moved into its 
closed position, a circuit breaker and closer 
for the main circuit, a magnet to control said 
last mentioned circuit breaker and closer, a 
circuit for said last mentioned magnet, and 
a circuit breaker and closer for said last 
mentioned magnet circuit for each battery, 
said last mentioned circuit breaker and closer 
comprising a part actuated by the drop of 
the first mentioned circuit breaker and closer. 
In testimony whereof, I affix my signature 

hereto. 
WILLIAM R. HERSH. 
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